100a 




FREQUENCY 



FIG. 1 



INPUT 
SIGNAL 



240 




MAIN 
SPEAKER 
AMPLIFIER 



200 



LOW- 
FREQUENCY" 
SIGNAL 



250 



280 



260 



SUBWOOFER 
AMPLIFIER 




MAIN SPEAKER 



290 




SUBWOOFER 



270 



FIG. 2 



315 325 385 365 375 355 345 




205 




FIG. 3 



410a 



DESIRED TRANSFER 
FUNCTION OF COMBINED 
SUBWOOFER-MAIN SPEAKER 
SYSTEM 



INPUT 
SIGNAL 



210 



420a 



MAIN SPEAKER 
EQUIVALENT CIRCUIT 



415 



430 




425 



400a 




FIG. 4A 



410b 



2nd ORDER 
ALL-PASS FILTER 

F = 0.5 (Fsp/Qsp) 



415 




400b 




FIG. 4B 



410b 




FIG. 5A 



420b 




FIG. 5B 



430 




FIG. 5C 




522 




FIG. 6A 




FIG. 6B 




546 




FIG. 6C 




590 



FIG. 6D 



c 



START 



I 



DETERMINE 
MAIN SPEAKER 
OUTPUT CHARACTERISTICS 



I 



DEFINE 

USER ADJUSTABLE SETTINGS 
INDICATIVE OF 
MAIN SPEAKER OUTPUT CHARACTERISTICS 



C 



INPUT 

USER ADJUSTABLE SETTINGS 
TO 

COMPENSATION CIRCUIT 



PRODUCE 
DESIRED LOW-FREQUENCY SIGNAL 
IN RESPONSE TO 
USER ADJUSTABLE SETTINGS 



I 



END 



750 



C 



FROM 730 
(FIG. 7A) 



GENERATE 
DESIRED COMBINED SYSTEM SIGNAL 
FROM 

USER ADJUSTABLE SETTINGS 



GENERATE 
EQUIVALENT MAIN SPEAKER SIGNAL 
FROM 

USER ADJUSTABLE SETTINGS 



SUBTRACT 
EQUIVALENT MAIN SPEAKER SIGNAL 
FROM 

DESIRED COMBINED SYSTEM SIGNAL 



C 



TO 790 
(FIG. 7A) 



FIG. 7B 



